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STUDIES ON THE SPREAD OF EFFECT: I. 
SOME EXPERIMENTAL EXAMINATIONS OF 
THE "GUESSING-SEQUENCE" HYPOTHESIS 
by 
Kyoji Ko y an a g i (1N.l)P~rt) 
(Institute of Psychology, Tohoku University, Sendai) 
The typical design of experiment on the phenomenon of the spread of 
effect-for example, the gradient of repetition that appears in the responses 
neighboring the rewarded or punished ones-is as follows. A long list of 
stimulus words is presented, one at a time, with given intervals. Then, 
the S is asked to guess a number from one to ten to each stimulus word 
as it is presented. Granting that the E investigates the spread of reward 
here, he says "correct" to S's responses to some stimulus words, and says 
"incorrect" to S's responses to other stimulus words. Under such condition, 
the list of the stimulus words is repeatedly presented at several times. 
Consequently, the repetition appears more frequently in the incorrect 
responses adjacent to the correct responses than in the incorrect responses 
remote from the correct responses. That is, it so happens that the gradient 
of repetition appears in the incorrect responses preceding and following 
the rewarded responses. This phenomenon is called the spread of effect 
or ''Thorndike effect'' after the finder's name.* 
Since Thorndike, E. L. first announced the fact of spread of effect in 
1933, the factors that determine the appearance and direction of the 
gradient have been analysed so far by many investigators. ** 
However, many problems are yet left unsolved. Nowadays, even the 
"Guessing-Sequence" hypothesis considered as the most influential interpre-
tation has the several disputed points that conflict with the experimental 
results of the other investigators. Therefore, first of all we here intend to 
attempt some preliminary examinations of the ''Guessing-Sequence"hypothesis 




The "Guessing-Sequence" hypothesis proposed by Jenkins and Sheffield 
* For the general introduction and criticism of studies on the spread of effect, see 
References 6, 10, 13, and 18. 
** For example, the time intervals between the presentations of the stimuli (1), the 
numbers of trial and the degree of repetition and isolation of the rewarded or punished 
responses (2, 7, 24), the motivation and set of learners (18, 23), the position and 
strength of the reward or punishment (16, 17), the relative difficulty of the problems 
(3, 17), the habitual ways of the S's response and the spread of recall of reward and 
punishment (4, 7, 8, 12, 14, 15, and 19), and so on. 
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(7, 1946) has been thereafter confirmed by Taylor (19), Jenkins and Cunnin-
gham (8), Sheffield (14), and Fagan and North (4). They interpret the 
spread of effect by the habit of guessing-sequence of the S - the tendency 
of frequent guess of numbers adjacent to each preceding number -, and 
the tendency of repetition of the rewarded responses in the situation of 
learning. In other word, they think that the responses in the short 
distance following the rewarded responses that tend to repeat successively 
every trial have more possibility to repeat on account of the narrow 
extent of the variability of responses than the responses in the remote 
distance following the rewarded responses, even if the sequence-habit of 
the same degree acted there. 
Concerning the habit of guessing-sequence of the human being, Jenkins 
and Cunningham (8) found the general tendency that the Ss as group write 
next the numbers adjacent to each preceding number, regardless of the 
instruction that Ss is told to write the numbers from one to ten as randomly 
as possible. And they have given the influential basis to the "Guessing-
Sequence" hypothesis. Our first problem is to re-examine into this result. 
Moreover, in the former studies there is a few reports that spread 
of effect appeared in the situation unused the number-response - for 
example, the word-response in the case of the human being - as well in 
the situation used the number-response. How do the "Guessing-Sequence" 
hypothesis interprets that fact? Jenkins and others assume that this problem 
may be settled by the following idea. That is, granting that the words 
were not learned as the systematic series in the past, when the Ss are 
required to select a word from among many words that were ranged under 
their eyes, the present sequence of the visual position become a superior 
factor for their selections, consequently, the gradient of repetition appears 
by the same mechanism in the case of the number-response. As the second 
problem, we intend to examine into the question whether or not the Ss as 
group have really the so called spatial sequence-habit to the visual position 
such as the interpretation of Jenkins and others. If such habit can be ac-
knowledged as well as the so called temporal sequence-habit in the number-
response, the basis of the "Guessing-Sequence" hypothesis will be more 
supported than ever, and also the sphere of its application will be certainly 
extended. 
Method: 
The Ss are 30 boys and girls belonging to the 2nd grade of the high 
school. They were separated into two groups, A and B. 
The instruction to the Ss of Group A (20 boys and girls) who were 
examined into the temporal sequence-habit is as follows; 
"I distribute among you a sheet of paper which is divided into six rows 
with the eighteen spaces in each row. Whenever I make a sign (the intervals 
of 2 sec.) here, write a number from one to nine, one at a time, in each 
space of the first row from left to right. After you have written through 
the first row, turn it over and go on the second row directly. In that case, 
don't write systematically such as I, 2, 3, 4, • • • • • •, or I, 2, 1, 2, 
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or only the odd numbers or only the even numbers. Write at random 
as much as you can." 
Next, to the Ss of Group B (10 girls) who were examined into the 
spatial sequence-habit; 
"I distribute among you eighty sheet of slender papers on which the 
different nine figures are written (see Table 1 (b) ). Put a mark on any 
one figure of the first paper according to my sign (the intervals of 3 sec.). 
Turn it over and put a mark on any one figure of the next paper, and so 
on. In that case, must not put a mark on the figure of the left side only 
























Table 1 (a) 
Temporal Sequence-Habit(Number) 
1 3 3 JI. 5 0 
I/- 33 58 115 3!/ 77 
6Z z Z/J Jl,J 30 75 
1/-9 50 7 'II/ 'I-I Z7 
zo 33 J/..9 5 3.9 11-1 
15 Z? 1/Z 32 6' 35 
l!l 15 zo Zo 38 z 
zo 30 /8 /8 16' 1/-5 
31/- /6' /!I .9 /6' 26' 
3.9 ZJ/. ZB 16' ZB 26' 
Z52 Z31J Z6'1 238 Zl/-.1 23'i 
Table 1 (b) 
Spatial Sequence-Habit(Figure) 
~ <3 .6. 'i? p 6 
0 6' ,, 8 6' JI. 
15 2 N 7 7 !1 
8 10 5 11 16' Ill-
I/- 8 18 J/- 10 12 
II 7 21 711 8 23 
5 8 15 16' Z6' 8 
0 8 8 15 IB 1.9 
3 5 9 J/. 17 19 
z B Ill ,, Ill 10 
J/.6' 6'2 IIJ2 86' 118 //B 
N=20 
7 8 .9 
75 73 'l-3 
/0 32 10 
78 It! 17 
Z2 1B 10 
1/-7 ZII i?I 
1/-8 37 Z7 
9 31 53 
37 2 51/-
J/.'7 26' z 
21/3 1.97 k?36' 
N=lO 
Q::!] C? TI 
'l 3 9 
3 Ii If 
II/- 15 13 
Ill 6 13 
15 6 !l 
16' I '7 7 
J/- 13 5 
9 .I/- I I/-,, /3 3 
t!9 83 '76' 
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Results and Discussion : 
Table 1 (a) shows the frequency of the other numbers that appeared 
next to a certain number. Table 1 (b) shows that of other figures that 
appeared next to a certain figure. In Group A the numbers of the S's 
response are 107, because of leaving out of account the first response. 
Consequently, the total numbers of responses of Group A are 2140. In the 
Group B, because of leaving out of account the response of the first sheet 
and of the 41th sheet (as stopped once in the 40th sheet), so that the 
numbers of response of the S are 78, consequently, 780 in all. 
Table 2 and Fig. 1 show the difference of frequencies of the responses 
in the deviation between the preceding and the following numbers or figures. 
The possible numbers of response, for example, 1904 in the deviation ( - ) 
i:: 
0 ·.;:: 
"' Actual 'f> 











I Actual ·::;: 













I Possible I Actual % responses responses 
I 
1888 16.95 329 
1658 19.24 239 
1391 12. 29 127 
1153 8. 76 85 
910 6.04 84 
676 9.46 64 
433 5.31 48 
236 18.22 39 





Actual % I responses responses 
I 
I 734 13. 90 I 124 I 
I 
672 11. 76 I 99 




9.09 I 41 
366 9.29 29 
I 
248 10.48 15 
159 4.40 I 11 



























% ()/ /0 
17.28 34.23 
14.00 33.24 





I 15.48 33.70 
(±) 
I % % 
17. 621 31.52 





10. 19 14.59 
4. 35 i 16.19 
1 is the numbers of response that subtracted 236 responses of number 9 
from the total responses 2140. The reason why subtract the numbers of 
response of 9 lies in the lack of possibility that number 9 appears as the 
( - ) 1 for lack of number 10. 
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Now, from the above stated results, it is seen that as the deviation 
increases, the frequency of responses decreases by degrees. Accordingly, it is 
clear that the Ss show, at each time, the tendency of frequent choosing of 
the numbers adjacent to each preceding number or the figures in the 
positions adjacent to the preceding figure, that is, they have the temporal and 
the spatial sequence-habit. 
And yet, in the gradient of the temporal sequence-habit, it is seen that 
frequency of responses in the deviation (±)8, that is, number 1 following 
number 9 and number 9 following number 1 is comparatively high. Perhaps, 
it may be thought that this fact is due to the tendency that both numbers 
in the two poles should be influenced by the factor of the spatial sequence-
habit as a result of both positional continum in the repetition of the series 
of numbers. This phenomenon is found likewise in the result that Jenkins 
and others (8) reported. 
Now, in the next experiment, you will find the fact that the so-called 
temporal sequence-habit bring about the gradient of repetition. 
ell 







The "Guessing-Sequence" hypothesis expects that the gradient of the 
repetition of the responses appears in the backward position whenever the 
repetitions of a certain number is brought about in a given position whether 
by reward or by accident. 
It may be said that the basic idea of this hypothesis on the gradient 
following the rewarded response-repetition is adequate on the whole from 
the results of Wallach and Henle (23) - When the Ss did not intended to 
repeat the rewarded response, the frequency of the rewarded response was 
low, and the gradient of repetition of the before and after incorrect 
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responses did not appeared -, Jenkins and Sheffied(7) - if rewarded 
response was repeated, other responses following it were also repeated, 
if the rewareded response was not repeated, other responses in its neighbor-
hood were not repeated beyond chance levels-, and Zirkle (24)-the higher 
the frequency of repetition in the correct responses is, the steeper is the 
gradient. From this facts Zirkle advocated the ''Isolation" hypothesis, but 
Sheffield believes that it is also possible to explain this results from the view 
of the "Guessing-Sequence" hypothesis-. Hence, these results show that 
repetition of the rewarded response appears to be more important than the 
fact of reward. 
Concerning the gradient following the accidental responses-repetition 
there is Sheffield's report (14). He did not give either the reward or the 
stimulus words but made the Ss distribute the numbers from the table of 
random numbers into the four columns with the fifty spaces. Then he has 
attempted to arrange its results by the treatment as well in case that the 
Ss guessed numbers four times to the series of the fifty stimulus words. 
When the same response made in the same position of the before and after 
columns, he accounted it as one repetition. Thus, examining the other 
repetition in the five positions following the accidental repetition, he found 
apparently the phenomenon of the gradient of repetition. Later his finding 
was confirmed by Fagan and North (4). Morever, in the test in non-learning 
situation, Smith (15) shows gradient of repetition of numbers preceding 
and following the specified number. 
The purpose of our Experiment II is intended for examining into the 
question whether the gradient of repetition appears in the positions following 
the fixed responses or not, when the Ss were told to write the numbers at 
random as much as possible like Experiment I, under the condition that 
the repetition of a certain number was previously fixed on a given position. 
If the gradient is found also here, the "Guessing-Sequence" hypothesis 
will be able to get the more influential data. 
Method: 
The instruction is as follows; 
"I distribute among you a sheet of paper which is divided into six rows 
with the eighteen spaces in each row. Write a number from one to nine, 
one at a time, into each space. On that occasion, don't write on the rules such 
as 1, 2, 3, 4, • • • •, or 1, 2, 1, 2, • • ••,or only the odd numbers or only the 
even numbers. Write numbers at random as much as possible. In that case 
you find the numbers being written already anywhere, skip there by way 
of writing it, and go on next. Then, set about from the left end in the 
first row, and go on one by one according to my sign (the intervals of 2 
sec. ). " 
The E written previously number 3 on the spaces of the fifth positions 
from the left end of every row, and number 7 on the spaces of the fifth 
positions from the right end. Consequently, there are four spaces before 
and after 3 and 7 respectively. 
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Results and Discussion: 
The results are shown in Table 3 and Fig. 2. The eighteen responses 
in each row were treated as the numbers guessed respectively to the 
eighteen stimulus words, and repeated six times of them by reason of 
there being six rows. Then, the possible number of repetition in a certain 
position is five. Consequently, the possible number of repetition in the 
position 1~2, 3~4 preceding and following the two fixed responses is twenty 
respectively. 
Now, as you know by seeing Fig. 2, the gradient of repetition appears 
apparently around the fixed responses (the difference between -1~2 and 
-3~4 is significant on P {ltl ~ 3. 73} < 0.01, difference between +1~2 and 
+3~4 is significant on P {ltl ;:;;;4.66}< 0.01). 
Table 3 
The relation between the before and after gradient around 
two fixed numbers N=19 boys and girls {the 2nd of high school) 
Fixed numbers I 3 [ 7 
Steps i--3~41-1~21 0 [+1~2 +3~41-3~4i-1 ~21 0 
Actual repetitions 13 32 95 27 12 i 22 31 95 
Possible 190 190 95 190 1901190 190 95 repetitions 
Percent repeated 6.84 16.84 100.00 14.21 6.32 11.58 16.32 100.00 
zo 
-3-¥ -1-2 0 -t-1-Z -t3~'1 
Ste p..r 
Fig. 2. Gradient of repetition around fixed repeats (Repetition 





These results denote the following facts; Granting that the reward was 
actually not given, if only we fix previously the repetition of a response 
instead of the repetition in the response that the reward bring about, the 
gradient of other repetition will be found around its fixed repetition by the 
sequence-habit of the Ss. 
In the usual situation of the spread of effect experiment in which many 
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stimulus-words are presented, the learner feels generally the difficulty of 
recall on the numbers guessed to the words in the preceding trials. Consequ-
ently, such situation and that of the Exp. II become the like condition. From 
this relation, it is conceivable that the appearance of the repetition-gradient 
in the situation in which the Ss guess the number to the words depends 
on the mechanism of the sequence-habit of the Ss. 
However, it is the before gradient that come into question here. The 
''Guessing-Sequence'' hypothesis does not expect the before gradient of the 
essential idea. Sheffield (14) adopted as the representative studies on the 
spread of effect Brandt's experiment (1), Zirkle's experiment IV (24) that 
did't find the before gradient of reward. In consequence he denied the before 
gradient by reason of there being no evidence that the before gradient 
actually appeared. Likewise, Jenkins and Cunningham didn't find the before 
gradient in their experiment in 1949, so that they firmly denied it. However, 
in the studies to date, Thorndike's (20), Muenzinger and Dove's(ll), Zirkle's 
Exp. II (24), Jenkins and Sheffield's (7), Duncan's (3) and Marx and Bunch's 
experiment (9) reported apparently the existence of the before gradient. Accord-
ingly, in the present step, it is impossible for us either to affirm or deny 
it simply. Smith (15) stated as follows in regard to the before gradient 
from the standpoint of his ''Probability Bias" hypothesis.* 
That is, when a series of stimulus words was presented many times, 
the Ss come to have the opportunity to expect the position of the stimulus 
word to which the Ss already responded correctly. In. consequence, after 
the second trial, the responses preceding the correct response depend on 
the correct response with the same mechanism as the following responses. 
Accordingly, the appearance of the before gradient is prescribed by the 
degree of the S's familiarity with the series of the stimulus words. And 
its degree is influenced by the factors of the numbers of trials, the length 
of the words, the method of presentation of the stimulus words, and the 
extent of the number-response, and so on. If the ''Guessing-Sequence" 
hypothesis adopts the above stated conception, it is conceivable that the ap-
pearance of the before gradient in our experiment was due to the tendency 
that the Ss wrote the numbers adjacent to the fixed numbers in the spaces 
of the short distance preceding to the fixed numbers by reason that the 
position of the fixed numbers is presented from the first to the Ss. However, 
the contrary tendency that the Ss write next the numbers adjacent to the 
preceding number in the process advancing from the distant position 
preceding the fixed response to the fixed response exist there. Then, it is 
regarded that the confiugrations of the intensity of the both tendencies affect 
on the appearai1ce of the before gradient. Consequently, its mechanism is 
more complex than the after gradient. However that may be, it seems to 
us that the "Guessing-Sequence" hypothesis need not to deny so definitely 
the existence of the before gradient as it has done. 
* This hypothesis assumes that the spread of effect could be deduced from (a) the 
observed frequency of trial to trial repetition of the correct response in the spread of 
effect experiment, and (b) the deviations from randomness in response series listed by Ss. 




According to the "Scattering" hypothesis of Thorndike, it is considered 
that the spread of effect is the automatic action or irradation of reward 
from the reinforced stimulus-response bonds to the neighboring stimulus-
response bond. Therefore, changing the position of stimulus words in 
series at every trial, his hypothesis expects the spread of effect in the 
stimulus-response relation. 
However, in Zirkle's experiment II (24) and Jenkins and Cunningham's 
experiment (8), they did not find the repetition-gradient under the condition 
that the position of the stimulus words in series was changed at every 
trial, if they were calculating the repetition by the relation of relative 
position between the rewareded and punished stimulus-response (this method 
is called Thorndike's analysis). But, if they calculated the repetition by 
the before and after position 1, 2, 3, • • . . to the correct response regardless 
of the position of stimulus words (this method is called the Guessing-
Sequence analysis by Jenkins and Cunningham), the repetition-gradient was 
found clearly (the after gradient in Jenkins and Cunningham, the before 
and after gradient in Zirkle). 
According to the Thorndike's hypothesis, when the repetition on the 
basis of the position of response is calculated, in the situation where the 
position of stimulus words was changed, the repetition-gradient is not 
expected. However, such real appearance of the gradient denys the 
Thorndike's hypothesis that assumes that the each strengthing of the stimulus-
response bonds differ by the relative distance from the rewarded or 
punished stimulus-response bonds. Then, Sheffield (14) takes in the above 
results as the fundamental evidence to testify the "Guessing-Sequence" 
hypothesis that attaches importance to the way of the S's responses. 
In Experiment III, we intend to inquire into the question whether or not 
the repetition of the gradient of responses appears in the neighborhood of 
the previously fixed responses, regardless of the position of stimulus words 
under the condition that the Ss guess the numbers to the stimulus words. 
Method: 
The Ss are 20 boys and girls belonging to the 2nd of high school. The 
series of words are shown in Table 4. 
They are the 18 surd that have the scale of association value 10-30 
selected from the Umemoto's table of association values of Japanese nonsense 
syllables of the high school boys and girls. 
The instruction is as follows ; 
"I distribute among you a sheet of paper which is divided into six rows 
with the eighteen spaces in each row. In every space, the nonsense 
syllables, for example, 1 :J -:,, J (waso), 1 12 -r J (rona), is written. Guess to a 
syllable a number from one to nine one by one. In that case, you must not 
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Table 4 
Stimulus words* and fixed responses 
Row 17 *1 9 rl'r )ll i.,, .. -17, 3 1 ,,i ~ lt----1 1 vi~ 17 !r*I:, :x!---.=+;, = I 7 -,-,j.z, 7 1 :x 7 1 * 1:: l*'r 
1,3,5 
I I I I 31 I I I I I i I 71 I I I I 
guess the numbers in the given rule such as 1, 2, 3, 4, - . - . , from the word 
of left end. And granting that you guessed 4 to the syllable 1? '/ J in the 
first row, when I TJ './ J appeared in the second row again, you should guess 
a number other than 4, for example, 8, and when 1? './ J appeared in the 
third row, you should guess to a number except 4 and 8. In a word. don't 
guess twice the same number to the same syllable as much as possible. 
And under a certain syllable, a certain number are already written. Then, 
skip there by way of guessing the number to the word, and go on next. 
Then, go on from the left end of the first row one by one according to 
my sign (the intervals of 2 sec.) when you performed the first row, turn it 
over and open the second row, and directly set about it." 
In the first row and the second row, the position of stimulus words are 
placed as X4, •X3, X2, x,, k, Yt, y 2• Y3, y 4, versus Xi, X2, X3, X4, k, Y4, y3, Y2, 
Yr, around the fixed numbers (5 and 7). And these two sequences appear 
alternatively in the next four rows. Then, these average distance to the 
fixed number are equal. 
Results and Discussion : 
Regardless of the changing of the position of the stimulus words, 
calculating as a repetition the case that the response appeared in the n 
trial appeared again in the same position to the fixed response in the n+ I 
trial, the results is shown in Table 5. As the average distance preceding 
and following the fixed numbers are equal, the position of stimulus is 
negligible according to this method. 
Table 5 
Gradient of repetition around fixed repeats (N=20) 
I Preceding responses 
Fixed 
I Following responses responses I 
Steps -3~4 -1~2 (0) +1~2 ! +3~4 
Actual repetitions 132 116 200 114 I 80 
Possible repetitions 400 400 200 400 
I 
400 
Percent repeated 33.00 29.00 100.00 28.50 20.00 
* ,:, * (uho), y r (rite), 'r ,,i (keme), v .,, (reha), .::-1. :er (suyo), ,,i s (memi), t--.. 
(sehe), 1 Y (yuso), ~ '7 (mowa), r * (nane), Y :x (sonu), ---. 1 (heyu), 'Y = (tsuni), 
':i -v (raya), A 7 (muhu), :x 7 (nua), * 1:: (hohi), * 'r (neke). 
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Now, we can find clearly the gradient of repetition in the position 
following the fixed responses (difference between +1~2 and +3~4 is signifi-
cant on P{lti ~ 3. 75} < 0. 01). On the contrary, when we use the Thorndike's 
method of calculation, the gradient are not found in both directions. 
Therefore, we know that the position of the changed responses to fixed 
responses is more important than the relative position of the fixed and 
changed responses to the appearance of the gradient of repetition of 
responses. 
Supplemental Exp. The repetition-gradient appeared also when the Ss 
were asked to repeat the same response to some stimulus-words and to change, 
at every trial, the response to other stimulus-words, in the condition in 
which the same list of the stimulus-words were presented many times. 
The Ss are 8 college students. The same list of the stimulus-words as 
in the first row of Table 4 are written in nine rows. The syllables to fix a 
number are r::;,. =1 J and r '7 -\' J. The S was told to do not write on a given 
rule and to write one by one according to metronome (the intervals of 3 
sec. J. 




-3-IJ. -1-i? 0 +1-Z +3-1/-
J-te p J' 
Fig. 3. Gradient of repetition around 
specified numbers (N =8) 
gradient appears. (Difference between -3~4 and -1~2 is P{ltl ~ 2. 72} 
< 0.05, +1~2 and +3~4 is P{ltl 2::2.94}< 0.025,) 
All Ss reported that they recalled readily the numbers in the spaces of the 
right and left end in preceding rows. This fact suggests us that the position-
effect in series is a important factor that affects on the degree of gradient. 
Thus, from the results of the above stated experiments, it is conceiv-
able that the sequence-habit of the S determines the appearance of the 
gradient of repetition known as the phenomenon of the spread of reward. 
We hope to report next time on the gradient of repetition brought about 
by the sequence-habit that may be called "associative", and on the effect of 
the time interval of response and the learner's "set" that facilitate or inhibit 
the sequence-habit, and on the mechanism of the sequence-habit and the 
position-effect in series that determine the appearance of the phenomenon 
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of the gradient known as the spread of punishment. 
SUMMARY 
The Experiment I, II and III were attempted to examine into the 
"Guessing-Sequence" hypothesis on the spread of effect. 
The principal results were as follows; 
Regardless of the instruction for you to write the numbers from one 
to nine at random, Ss showed the tendency of frequent writing of the 
numbers adjacent to each preceding number (this may be called the "Tem-
poral Sequence-Habit"). Moreover, regardless of the instruction for you 
put a mark on one of nine figures at random, the Ss showed the tendency of 
frequent choosing of the figures of the positions adjacent to each preceding 
marked figure (this may be called the "Spatial Sequence-Habit"). 
Accordingly, granting that the gradient of repetition appeared in the 
experimental situation that the number-response is not required, the "Gues-
sing-Sequence" hypothesis has the possibility to explain its gradient, so far 
as considering that the factor of spatial sequence-habit acted there. 
Under the instruction for you to enter the number from one to nine in 
the eighteen spaces of each row at random, the bi-directional gradient 
appeared, by the action of the sequence-habit of the S, in the other res-
ponses around the previously fixed responses. 
The after gradient under such condition can be expected only by the "Gue-
ssing-Sequence" hypothesis, and yet about the before gradient it seems 
that this hypothesis need not to deny so definitely as it has done. 
In the situation of the guessing of numbers to the stimulus words, when 
we fixed previously the repetition of the same number on the stimulus-
word of a given position, the after gradient of repetition appeared in the 
responses asked to be changed at every trial, regardless of the position 
of the stimulus-words. Moreover, in the situation in which the same list 
of stimulus-words were presented, when made the S repeat a number on 
a given position, the bi-directional gradient appeared. In such condition, it 
seems that the position-effect in series is a factor that determines the 
degree of gradient. 
Thus, it is considered that the phenomenon of the gradient of repetition 
known as the spread of reward appears by the guessing-sequence habit of 
the S, so far as a response is repeated in a given position (to give the 
reward is nothing but a means to make this repetition possible). 
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RÉSUMÉ 
Nous avons observé les suivants faits démontrés par les expérimenta-
tions I, II, et III qui ont été faites pour examiner l' hypothèse de la série 
de conjecture sur l'effet de l'étendue. 
Les élèves, au cas même où ils sont instruits d'écrire des chiffres de 
1 à 9 au hasard, tendent à écrire, après un chiffre, un autre qui a la valeur 
près de celui-là-c' est l' habitude de la série de temps. En cas, aussi, où 
ils sont instruits de choisir neuf figures l'une aprés l'autre au hasard, ils 
tendent à choisir, après une figure, une autre qui se trouve près de celle-
Ià-c' est l'habitude de la série d'espace. 
Ainsi, dans l'expérimentation de l'étendue de l'effet, la rampe même 
de la répétition qui se voit au cas où l'on ne demande pas la réaction du 
chiffre, autant que l'on peut considérer que l'agent de l'habitude de la serie 
d'espace y agit, pourrait s'expliquer par l'habitude de la série de con-
jecture. 
Quand on instruit d' écrire au hasard les chiffres de 1 à 9 l'un après 
l'autre dans les 18 espaces, et que l'on fixe auparavant une répétition des 
mêmes figures aux certains espaces, la rampe d'autres répétitions s'apparaît 
en avant en arrière de ces espaces. 
Dans une pareille condition, on ne prévoit cette rampe en arrière que 
par l'hypothèse de la série de conjecture. Nous ne pensons qu'il soit nécess-
aire de nier cette l'hypothèse si fortement au cas même de cette rampe 
en avant. 
Dans le cas de la conjecture des chiffres qui correspondent aux mots 
de stimulus, si l'on fixe la répétition des mêmes chiffres aux mots de 
stimulus d'une certaine position au lieu de donner la récompense, l'agent 
de l'habitude de la série de conjectur y agit, de sorte que la rampe de la 
répétition s'apparaît à la réaction à laquelle est demandée la modification 
à chaque ligne d'épreuve en arriére à mesure de la prochaineté à la rèaction 
fixèe, mais indèpendamment de la situation des mots de stimulus. 
Par conséquent, la rampe de la répétition n'est pas causée par l'action 
mécanique de la récompense elle-même mais elle peut être considérée comme 
s'apparaissant par l'habitude de la série de conjecture des élèves si seule-
ment une réaction se répète à une certaine position-l'acquisition de la 
récompense n'est qu'un moyen qui rend possible cette répétition. 
ZUSAMMENFASSUNG 
Um die Hypothese ''der Vermutung-Ordnung" Theorie (Guessing-Sequ-
ence Hypothesis) über die Effektsfortpflanzung (Spread of Effect) zu erfor-
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sehen, haben wir die Versuche I, II, und III durchgeführt. 
Die daraus klar gewordenen Tatsachen sind die folgenden : 
Die erlernende Vp. zeigte die Tendenz, eine der vorher geschriebenen 
nahe liegende Ziffer nebeneinander zu schreiben, obgleich ihr die Instruktion 
gegeben wurde, dass sie die von 1 zu 9 aufeinanderfolgenden Ziffern in der 
unregelmässigen, willkürlichen Ordnung schreiben darf (Die Gewohnheit 
der zeitlichen Ordnung). Und sogar wurde auch die Tendenz gefunden, 
eine der vorher erlesenen nahe gestellte Figur aufeinander zu erlesen, wenn 
man auch ihr die Instruktion gegeben hat, eine der ihr vorgestellten neun 
Figuren in der unregelmässigen, willkürlichen Ordnung zu erlesen (Die 
Gewohnheit der räumlichen Ordnung). 
Folglich zeigt sich die Möglichkeit, bei dem Versuche über die Effekts-
fortpflanzung die Neigung der Wiederholung, die in der keine Reaktion der 
Ziffer fordernden Situation zum Vorschein kommt, durch die Hypothese "der 
Vermutung-Ordnung" Theorie zu erklären, solange man erkennt, dass der 
Faktor der Gewohnheit der räumlichen Ordnung dort wirksam ist. 
Wenn die Instruktion gegeben wurde, auf den 18 Stellen in jeder 
Reihe die von 1 zu 9 aufeinanderfolgenden Ziffern in der unregelmässigen, 
willkürlichen Ordnung zn schreiben, indem man die Wiederholung derselben 
Ziffer auf einer gewissen Stelle vorschreibte, so zeigte sich die Neigung 
anderartiger Wiederholung auf den Stellen, die vor und nach jener Stelle 
unmittelbar stehen, infolge der ordenenden Gewohnheit der Vp. 
Man kann zwar "Die Nach-Neigung" unter solchen Bedingung nur durch 
die Hypothese "der Vermutung-Ordnung Theorie" annehmen; aber auch 
die "Vor-Neigung" dürfte dadurch weniger stark als früher abgelehnt 
werden. 
In der Situation, die jedem Reizworte entsprechende Ziffer zu vermuten, 
als man vorher statt der Gebung des Preises die Wiederholung derselben 
Ziffer für das Reizwort auf gewisser Stelle vorschreibte, trat die Neigung 
der Wiederholung, unabhängig von der Stelle des Reizwortes, nur abhängig 
von der Nähe der vorgeschriebenen Stelle in der Reaktion hervor, die die 
Veränderung bei jeder Versuchung an der naheligenden Stelle wiederholt 
aufgefordert. Ferner, trat die "Vor- und Nach-Neigung" in der Situation 
hervor, in der dieselbe Serie der Reizworte vorgezeigt wurde, wenn man 
die Vp. eine Ziffer auf einer gegebenen Stelle wieder schreiben liess. 
Unter einer solchen Bedingung kann man annehmen, dass der "Stelleneffekt" 
in der Serie der Faktor sei, den "Neigungsgrad" zu bestimmen 
Schliesslich kann man annehmen, dass die Neigung der Wiederholung 
durch die Gewohnheit der ordnenden Vermutung, die die erlernende Vp. hat, 
herausgezogen wird, wenn eine Reaktion auf der gewissen Stelle wieder-
holt wird (Die Gebung des Preises ist nur ein Mittel, diese Reaktion zu 
ermöglichen). 
